INTRODUCTION
============

Fear of falling (FOF) is defined as an excessive concern about falling or the belief that one cannot prevent a fall. Many older individuals, both fallers and non-fallers, suffer from a variety of adverse psychosocial difficulties related to falling, including fear, anxiety, loss of confidence and impaired self-efficacy resulting in activity avoidance, social isolation, and increasing frailty \[[@b1-kjfm-18-0128]-[@b6-kjfm-18-0128]\]. FOF is a common and disabling problem in older individuals and was reported in 3%--85% of community-dwelling elders who have fallen and up to 50% of those who have never fallen \[[@b1-kjfm-18-0128],[@b2-kjfm-18-0128],[@b5-kjfm-18-0128],[@b6-kjfm-18-0128]\].

The prevalence of FOF and consequent adverse effects differ in studies. In a study of over 1,000 community-dwelling women aged 70 to 85 years, FOF, as determined by a questionnaire, was found in one-third of women at baseline and affected 46% of the sample during the 3-year follow-up \[[@b1-kjfm-18-0128]\]. In a study of 673 community-dwelling older adults, 60% reported moderate restriction of activity and 15% severe restriction of activity due to FOF \[[@b7-kjfm-18-0128]\]. A systematic review found that FOF may affect 50% or more of patients following hip fracture \[[@b8-kjfm-18-0128]\].

Many cross-sectional studies have focused on the risk factors of FOF \[[@b9-kjfm-18-0128]\]. Previous studies have shown that old age, female sex, a history of previous falls, decreased cognitive function, impaired physical performance, depressive disorders, and chronic illness were associated with FOF \[[@b1-kjfm-18-0128],[@b5-kjfm-18-0128],[@b10-kjfm-18-0128]-[@b13-kjfm-18-0128]\]. It has also been associated with restriction in activity, decreased life satisfaction, and frailty \[[@b5-kjfm-18-0128],[@b7-kjfm-18-0128],[@b12-kjfm-18-0128]\]. A number of previous studies have used a cross-sectional design to evaluate the associated factors of FOF. Although there have been several follow-up studies, the focus is limited to changes in daily activities, functional abilities, and quality of life caused by FOF \[[@b1-kjfm-18-0128],[@b7-kjfm-18-0128],[@b10-kjfm-18-0128],[@b11-kjfm-18-0128]\]. However, the impact of FOF on mortality has not been extensively studied, because a large population sample and the changes to it over time are required to investigate the relationship between FOF and mortality. Therefore, the aim of this longitudinal prospective study was to investigate the impact of FOF on mortality among community-dwelling older adults using the database of the Korean Longitudinal Study of Aging (KLoSA).

METHODS
=======

1. Data and Study Sample
------------------------

This study was based on the database of the KLoSA \[[@b14-kjfm-18-0128]\]. The KLoSA is an ongoing longitudinal panel survey of community-dwelling adults in Korea aged ≥45 years. It was first conducted in 2006, with biennial follow-up, and the sixth survey, started in 2016, is currently in progress. This biennial survey involves multistage, stratified sampling based on geographic areas. The KLoSA survey includes questionnaires on demographics, health status, marital status, employment status, and annual household income. In the first baseline survey in 2006, 10,254 participants from 6,171 households were interviewed by trained interviewers using the computer-assisted personal interviewing methods. In 2014, the fifth survey followed up with 7,467 subjects, who represented 72.8% of the original panel. The KLoSA also includes data on deaths. Since 2008, deaths have been reported at intervals of 2 years; the date, cause and place of death, and the past medical history of the dead are collected.

Our study analyzed the 2006 baseline interview data of 3,421 participants aged 65 or older without severe cognitive impairment at the time of the survey. All participants provided written informed consent, and the survey protocol was approved by the Institutional Review Board of Statistics Korea. Among the 10,254 participants of the KLoSA in 2006, 6,413 were excluded due to age (\<65 years) and severe cognitive impairment (Korean version of Mini-Mental Status Examination \[K-MMSE\] score \<10). Participants with insufficient data on survival (n=314) and those who had been diagnosed to have cancer (n=106) were also excluded. To investigate the association between FOF and all-cause mortality among these individuals, we finally included 3,421 (1,474 men and 1,947 women) study subjects at baseline. During the 8-year follow-up period, 705 subjects died (20.6%), of which 388 (55.0%) were men and 317 (45.0%) were women.

2. Measurements
---------------

The education level was classified based on the final education level as elementary school, middle school, high school, and college. Marital status was categorized as living with and not living with a spouse, the latter of which included divorce, bereavement, and separation for a variety of reasons, such as long-term accommodation and long stays abroad. Subjects with chronic illness were assessed for the presence of hypertension, diabetes mellitus, chronic lung disease, chronic liver disease, heart disease, and stroke. Subjects were classified according to smoking status as non-smokers, former smokers, and current smokers. Former smokers were defined as those who do not smoke at present but have consumed more than five packs of cigarettes in the past. Subjects were classified according to alcohol consumption as non-drinkers, former drinkers, and current drinkers. Subjects were classified according to activity level as an exercise group, comprising those who exercised regularly at least once a week, and a non-exercise group. Body mass index (BMI) was calculated from body weight and height (kg/m^2^), and the degree of obesity was evaluated based on BMI: lean (\<18.5 kg/m^2^), normal range (18.5−22.9 kg/m^2^), overweight (23.0−24.9 kg/m^2^), and obese (≥25.0 kg/m^2^). The cognitive function of participants was measured using the K-MMSE, which is widely used for screening the cognitive impairment of older adults in Korea \[[@b15-kjfm-18-0128]\]. Depression was measured with the 10-item short-form Center for Epidemiological Studies-Depression (CES-D10) scale, a screening tool for evaluating depression. Handgrip strength was measured by a handgrip dynamometer (TANITA Hand Grip Meter Blue 6103; Tanita Co., Tokyo, Japan). The grip strength of both hands was measured twice using a dynamometer, and the average was used.

3. Fear of Falling
------------------

FOF was measured by asking "Are you presently afraid of falling?" Previous studies have also used this question to evaluate FOF, with reliable results \[[@b11-kjfm-18-0128],[@b16-kjfm-18-0128],[@b17-kjfm-18-0128]\]. The FOF group was divided into three categories according to degree of fear: none, mild, and moderate. Although most previous studies compared FOF divided into two groups (presence or absence), our study was able to derive the linear relationship between degree of FOF and mortality by analyzing FOF divided into three categories (none, mild, and moderate).

4. Statistical Analysis
-----------------------

We analyzed the baseline characteristics of the participants by sex. The baseline characteristics of the study participants were analyzed by Student t-test for continuous variables and by the chi-square test for categorical variables. Values are expressed as means±standard error or as percentages. To investigate the association between FOF and all-cause mortality, we used Cox proportional hazards models. Cox proportional hazards regression models were also used to identify the likelihood of death by degree of FOF. For samples satisfying the inclusion criteria, a complex sample file was constructed by applying weights to the sample, and then a complex Cox regression analysis was performed. The analysis was performed by all participants and was performed separately for each sex. Each model was adjusted for age, sex, history of falling, smoking status, BMI, physical activity, alcohol consumption, handgrip strength, depression, hypertension, diabetes mellitus, chronic lung disease, chronic liver disease, cardiovascular disease, and stroke; however, sex was excluded when analyzing by sex. All analyses were conducted using the IBM SPSS statistical package (IBM Corp., Armonk, NY, USA). A P-value of \<0.05 was considered statistically significant.

RESULTS
=======

The baseline characteristics of the study participants by sex are presented in [Table 1](#t1-kjfm-18-0128){ref-type="table"}. FOF was significantly higher in women for both mild FOF (n=993, 51.2%) and moderate FOF (n=564, 29.0%). Among the participants, 43.1% were men, and 56.9% were women. The mean age was 71.5±0.1 years for men and 72.6±0.1 years for women (P\<0.001). The median body mass index was 23.1±0.1 kg/m^2^, and there were no significant differences between men and women with respect to BMI. However, obesity (BMI ≥25.0 kg/m^2^) rate was significantly higher in women (23.1%) than in men (17.4%) (P\<0.001). Hypertension was found in 40.0% of the patients; diabetes, 16.0%, established cardiovascular disease, 7.4%; and established stroke, 3.8%. Stroke and chronic lung disease were significantly higher in men, and hypertension was significantly higher in women. However, there were no statistically significant differences in other medical conditions. The mean K-MMSE score (25.4±0.1, P\<0.001), handgrip strength (28.2±0.2, P\<0.001), the smoking and drinking rate of men was significantly higher than that of women. The rate of depression diagnosed based on CES-D10 was significantly higher in women (P\<0.001). Of the participants, 2,338 (68.3%) had a FOF and 207 (6.0%) had had an incident of falling in the previous 2 years.

For the 3,421 subjects, during the follow-up period of approximately 8 years, the prevalence of all-cause mortality was 20.6% (705 participants: 388 men and 317 women). The mortality rate in men (26.3%) was higher than that in women (16.3%).

A significant association between FOF and mortality is shown in [Table 2](#t2-kjfm-18-0128){ref-type="table"}. After adjustment for age, sex, history of falling, smoking status, BMI, physical activity, alcohol consumption, handgrip strength, depression, diagnosis of hypertension, diabetes mellitus, chronic lung disease, chronic liver disease, cardiovascular disease, and stroke, the hazard ratios (HRs) of all-cause mortality for individuals with mild and moderate degrees of FOF were 1.25 times (95% confidence interval \[CI\], 1.01−1.54) and 1.59 times (95% CI, 1.23−2.05) that for those without FOF, respectively. After stratification by sex, both mild and moderate FOF groups had an increased mortality risk, but the mild FOF group was not statistically significant (male: HR, 1.24; 95% CI, 0.96--1.60; female: HR, 1.38; 95% CI, 0.92--2.07).

[Figure 1](#f1-kjfm-18-0128){ref-type="fig"} shows the Kaplan-Meier survival curves for these three groupings of FOF. The survival rate decreased with time in the group with FOF compared to the group without FOF.

[Figure 2](#f2-kjfm-18-0128){ref-type="fig"} shows the results of the subgroup analysis and is displayed in a schematic form as a forest plot. The mortality risk of the FOF group compared with the no FOF group was presented with the HR and 95% CI in each subgroup. The association between FOF and mortality was consistent in subgroups defined according to age, sex, history of falling, smoking status, BMI, diagnosis of hypertension, and diabetes. FOF was a significant risk factor of mortality for patients without a previous history of falling after adjusting for other risk factors, as in the full model, except for history of falling (HR, 1.65; 95% CI, 1.27−2.13). In the group of patients who had previously experienced a fall, FOF had an increased risk of mortality, but was not statistically significant (HR, 3.80; 95% CI, 0.22−14.80). The hazard ratio was also higher in groups with obesity (BMI ≥25.0 kg/m^2^), but this was not statistically significant (HR, 1.19; 95% CI, 0.59−2.42). In the group diagnosed with depression based on CES-D10, FOF increased the risk of mortality, but this was not statistically significant (HR, 1.40; 95% CI, 0.96−2.03). The HRs for those diagnosed with stroke and cardiovascular disease were 1.10 (95% CI, 0.30−3.17) and 1.56 (95% CI, 0.62−3.95), respectively, but were not statistically significant. In the groups with MMSE \<23 and ≥23, the HRs were 1.49 (95% CI, 0.98−2.27) and 1.56 (95% CI, 1.11--2.20), respectively, and the former was not statistically significant.

DISCUSSION
==========

In our study, FOF was a significant risk factor for mortality during the 8-year follow-up period in Korean elderly patients, and the mortality rate increased with the degree of FOF. In addition, subgroup analysis showed that these results were consistent in people who have not experienced previous falls.

FOF was recognized in the 1980s as a major health problem among older adults. Initially, FOF was considered as a post-fall syndrome, named ptophobia; however, subsequent studies found that FOF could also be identified in older adults, even those who have not experienced falls \[[@b1-kjfm-18-0128],[@b2-kjfm-18-0128],[@b11-kjfm-18-0128],[@b18-kjfm-18-0128],[@b19-kjfm-18-0128]\]. It has been reported that FOF results in several adverse consequences, including activity restriction, reduced social interactions, and a poor quality of life. It also results in further physical, psychological, mental, and social functional declines \[[@b2-kjfm-18-0128],[@b10-kjfm-18-0128],[@b20-kjfm-18-0128],[@b21-kjfm-18-0128]\].

Anxiety disorders have been associated with a significantly increased mortality risk, and the co-occurrence of mood and anxiety disorders results in an additional increased risk of death \[[@b22-kjfm-18-0128]\]. A recent meta-analysis indicated that approximately 5 million deaths worldwide are attributable to mood and anxiety disorders each year \[[@b23-kjfm-18-0128]\]. FOF is one of the phobic anxieties defined as excessive fear of falls, and phobic anxieties have been associated with cardiac mortality. A recent published meta-analysis reported that anxiety was associated with a 52% increase in the incidence of cardiovascular disease \[[@b24-kjfm-18-0128]\]. However, little is known about the mechanisms by which anxiety increases cardiovascular disease-associated mortality, but it is known that depression can increase cardiovascular disease-associated mortality by autonomic nervous system dysfunction, platelet dysfunction, and inflammatory mediators \[[@b25-kjfm-18-0128]\]. Some of these mechanisms have been used to explain the anxiety- and cardiovascular disease-associated mortality. However, further study is needed on the mechanism that FOF that contributes to mortality rate directly rather than as a confounding factor.

Restriction of physical activity and decline in physical function due to FOF could have an impact on mortality. Physical activity has been extensively studied because of its well-known effects on metabolic syndrome, insulin sensitivity, cardiovascular disease risk, and allcause mortality \[[@b26-kjfm-18-0128]\]. A study on the effects of physical activity on cardiovascular disease shows a correlation between physical activity and triglyceride, apolipoprotein B, high-density lipoprotein, low-density lipoprotein particle size, tissue plasminogen activity, and coronary artery calcium score. This suggests that cardiovascular mortality may be higher in patients with impaired physical activity due to FOF.

Moreover, FOF could be a result of the deterioration of physical function, such as muscle weakness, which is an indicator of frailty. Frailty is a prevalent and important geriatric syndrome associated with decreased survival \[[@b27-kjfm-18-0128]\]. The geriatric assessment of frailty provides clinically important information about functional status and survival of older adults. Age, number of chronic diseases, depressive mood, MMSE, falls, hospitalization, instrumental activity of daily living disability all contributed to frailty \[[@b28-kjfm-18-0128]\]. A person with a FOF is more likely to be an elderly person with a frailty, and such an elderly person may have a higher risk of mortality. We assume that FOF can also be a tool for geriatric assessment of frailty, but further research is needed.

There has been a previous study of FOF and its association with mortality in the Shih-Pai area in Taiwan \[[@b29-kjfm-18-0128]\]. This 7-year follow-up longitudinal study comprised of 3,814 older adults aged 65 years and older who were living in the Shih-Pai area in Taiwan. In this study, FOF was associated with an increased risk of mortality (HR, 1.16; 95% CI, 1.02--1.33) after adjusting for multiple variables, and this is consistent with the results of our study. However, the study was conducted only with participants from a single community in Taiwan, unlike our study, which covered the entire geographical area of Korea. In addition, the Taiwan study did not evaluate the FOF according to degree, so it could not analyze the association between the degree of FOF and mortality.

Nevertheless, several limitations should be considered in interpreting the results of our study. First, the percentage of people with FOF was overestimated compared with previous studies. FOF has been reported to occur in about 30% to 65% of community-dwelling older adults aged \>60 years, according to previous studies \[[@b2-kjfm-18-0128],[@b5-kjfm-18-0128]\]. In the literature, the prevalence of FOF has been consistently higher among women than among men \[[@b2-kjfm-18-0128],[@b5-kjfm-18-0128],[@b10-kjfm-18-0128]\]; however, it reached 80% in women and 50% in men in this study. This may have been because FOF was categorized by degree (none, mild, or moderate) instead of presence or absence.

Second, there was a selection bias due to loss at follow-up and unknown dates of death. We tried to reduce the selection bias, but we could not eliminate it entirely, because the bias was introduced by the sample collection process.

Third, there were differences in baseline characteristics between men and women. Because of these differences, the results with respect to mortality were different between men and women, showing different results in the subgroup analysis.

Fourth, in a group of participants who had previously experienced a fall, FOF had an increased risk of mortality, but this not statistically significant. This is because the percentage of participants who had previously experienced a fall was only 6%, so caution is needed in interpreting this result.

Furthermore, we did not perform cause-specific mortality analyses. The causes of death were collected at each time from the family or dwellers after death of participants and not by the Cause of Death Registry. For this reason, deaths from diseases such as cancer, cardiovascular disease, or death from external causes were not all exactly evaluated.

Despite these limitations, our study has several strengths. First, KLoSA is a nationwide survey with a sample of 10,254 subjects in 2006, and 80% participated until 2014. The large sample size and 8-year follow-up contributed significantly towards elucidating the relationship between FOF and mortality in the elderly.

We were able to demonstrate a relationship between mortality and the degree of FOF. Previous studies classified FOF into two categories, by either presence or absence of FOF, whereas this study classified it into three categories according to degree (none, mild, and moderate). As a result, we were able to demonstrate a linear relationship of FOF and mortality according to its degree of FOF. The higher the degree of FOF, the higher the mortality, which further demonstrated that FOF is a significant risk factor for mortality in the elderly.

This study showed that FOF is a significant risk factor for mortality in Korean elderly. However, further studies are needed to determine the mechanism by which FOF increases mortality.
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###### 

Baseline characteristics of study participants (N=3,421)

  Characteristic                                                          Male (n=1,474)   Female (n=1,947)   Total (n=3,421)   P-value^[\*](#tfn1-kjfm-18-0128){ref-type="table-fn"}^
  ----------------------------------------------------------------------- ---------------- ------------------ ----------------- --------------------------------------------------------
  Age (y)                                                                 71.5±0.1         72.6±0.1           72.4±0.1          \<0.001
  Education                                                                                                                     \<0.001
   Elementary school or less                                              771 (52.6)       1,685 (87.0)       2,456 (72.8)      
   Middle school                                                          217 (14.4)       137 (7.0)          354 (10.0)        
   High school                                                            324 (22.5)       102(5.1)           426 (12.2)        
   University or above                                                    161 (10.5)       21 (0.9)           182 (4.9)         
  Marital status                                                                                                                \<0.001
   Living with spouse                                                     1,333 (90.4)     884 (45.4)         2,217 (64.8)      
   Not living with spouse                                                 141 (9.6)        1,063 (54.6)       1,204 (35.2)      
  Smoking status                                                                                                                \<0.001
   Current                                                                464 (32.3)       79 (3.8)           543 (15.6)        
   Former^[†](#tfn2-kjfm-18-0128){ref-type="table-fn"}^                   387 (25.9)       18 (0.9)           405 (11.2)        
   None                                                                   623 (41.8)       1,850 (95.3)       2,473 (73.2)      
  Alcohol consumption                                                                                                           \<0.001
   Current                                                                263 (17.6)       52 (2.8)           315 (8.9)         
   Former                                                                 779 (53.6)       227 (11.7)         1,006 (29.0)      
   None                                                                   432 (28.8)       1,668 (85.5)       2,100 (62.2)      
  Regular exercise                                                        596 (40.4)       518 (26.0)         1,114 (31.9)      \<0.001
  Fear of falling                                                                                                               \<0.001
   Moderate                                                               204 (13.6)       564 (29.0)         768 (22.7)        
   Mild                                                                   577 (38.9)       993 (51.2)         1,570 (46.1)      
   No                                                                     693 (47.5)       390 (19.8)         1,083 (31.2)      
  Falling history for 2 years                                                                                                   \<0.001
   Yes                                                                    44 (2.8)         163 (8.3)          207 (6.0)         
   No                                                                     1,430 (97.2)     1,784 (91.7)       3,214 (94.0)      
  Chronic disease                                                                                                               
   Hypertension                                                           519 (34.7)       852 (43.7)         1,371 (40.0)      \<0.001
   Diabetes mellitus                                                      233 (15.7)       323 (16.2)         556 (16.0)        0.74
   Chronic lung disease^[‡](#tfn3-kjfm-18-0128){ref-type="table-fn"}^     66 (4.5)         55 (2.9)           121 (3.6)         0.02
   Chronic liver disease^[§](#tfn4-kjfm-18-0128){ref-type="table-fn"}^    31 (2.2)         25 (1.3)           56 (1.7)          0.05
   Heart disease^[∥](#tfn5-kjfm-18-0128){ref-type="table-fn"}^            103 (6.7)        157 (7.9)          260 (7.4)         0.20
   Stroke                                                                 76 (5.0)         53 (2.9)           129 (3.8)         0.02
   Depression^[¶](#tfn6-kjfm-18-0128){ref-type="table-fn"}^               492 (32.9)       955 (48.9)         1,447 (42.3)      \<0.001
  Handgrip strength (kg)                                                  28.2±0.2         17.0±0.1           21.9±0.1          \<0.001
  Korean-Mini Mental Status Evaluation                                    25.4±0.1         21.9±0.1           23.5±0.1          \<0.001
  BMI (kg/m^2^)                                                           23.1±0.2         23.0±0.1           23.1±0.1          0.81
  BMI category^[\#](#tfn7-kjfm-18-0128){ref-type="table-fn"}^ (kg/m^2^)                                                         \<0.001
   Lean                                                                   85 (5.8)         117 (6.0)          202 (5.9)         
   Normal                                                                 699 (47.4)       838 (43.0)         1,537 (44.9)      
   Overweight                                                             396 (26.9)       413 (21.2)         809 (23.6)        
   Obesity                                                                257 (17.4)       449 (23.1)         706 (20.6)        

Values are presented as mean±standard error for continuous variables or number (%) for categorical variables.

BMI, body mass index.

P-values were determined via Student t-test analysis for continuous variables and chi-square test for categorical variables.

Former smokers were defined as those who do not smoke at present but have consumed more than five packs of cigarettes in the past.

Chronic lung disease was defined as chronic obstructive pulmonary disease, including chronic bronchitis and emphysema.

Chronic liver disease was defined as all chronic liver diseases except fatty liver.

Heart disease included heart attacks, angina pectoris, myocardial infarction, congestive heart failure, or other heart disease.

Depression were assessed using the 10-item short-form Center for Epidemiological Studies-Depression.

Lean, \<18.5 (kg/m^2^); normal, 18.5--22.9 (kg/m^2^); overweight, 23.0--24.9 (kg/m^2^); obese, ≥25.0 (kg/m^2^).

###### 

Cox proportional hazard ratio of fear of falling on the mortality after adjusting for multiple variables

  Variable                    Male^[†](#tfn9-kjfm-18-0128){ref-type="table-fn"}^   Female^[†](#tfn9-kjfm-18-0128){ref-type="table-fn"}^   Total^[\*](#tfn8-kjfm-18-0128){ref-type="table-fn"}^
  --------------------------- ---------------------------------------------------- ------------------------------------------------------ ------------------------------------------------------
  Fear of falling                                                                                                                         
   No                         1.00                                                 1.00                                                   1.00
   Mild                       1.24 (0.96−1.60)                                     1.38 (0.92−2.07)                                       1.25 (1.01−1.54)
   Moderate                   1.71 (1.23−2.39)                                     1.59 (1.02−2.46)                                       1.59 (1.23−2.05)
  Age (y)                                                                                                                                 
   \<75                       1.00                                                 1.00                                                   1.00
   ≥75                        2.42 (1.97−2.98)                                     2.53 (2.07−3.01)                                       2.51 (2.01−3.04)
  Sex                                                                                                                                     
   Female                                                                                                                                 1.00
   Male                                                                                                                                   2.80 (2.13−3.69)
  Falls                                                                                                                                   
   No                         1.00                                                 1.00                                                   1.00
   Yes                        0.87 (0.50−1.51)                                     2.01 (1.02−3.95)                                       1.32 (0.87−2.03)
  Smoker                                                                                                                                  
   None                       1.00                                                 1.00                                                   1.00
   Former                     1.04 (0.78−1.39)                                     0.83 (0.21−3.37)                                       1.01 (0.76−1.32)
   Current                    1.49 (1.14−1.93)                                     1.61 (0.93−2.79)                                       1.47 (1.16−1.86)
  Body mass index (kg/m^2^)                                                                                                               
   Lean                       1.40 (0.96−2.04)                                     1.48 (1.02−2.17)                                       1.38 (1.06−1.80)
   Normal                     1.00                                                 1.00                                                   1.00
   Overweight                 1.30 (0.93−1.82)                                     1.35 (0.91−1.99)                                       1.44 (1.12−1.85)
   Obesity                    1.85 (1.17−2.93)                                     1.98 (1.21−3.24)                                       2.02 (1.45−2.82)

Values are presented as hazard ratio (95% confidence interval). Analyzed by Cox proportional hazards regression models.

Adjusted for age, sex, history of falling, smoking status, body mass index, physical activity, alcohol consumption, handgrip strength, depression, hypertension, diabetes mellitus, chronic lung disease, chronic liver disease, cardiovascular disease, and stroke.

Sex was excluded when analyzing male and female.
